Mechanisms of anti-ischemic action of prostaglandin E1 in peripheral arterial occlusive disease.
The mechanisms of anti-ischemic effects of PGE1 in patients with peripheral arterial occlusive disease (PAD) are probably complex and clearly not limited to a direct vasodilator action. In addition to the known effects on blood flow, viscosity, fibrinolysis and platelet aggregation, the compound also inhibits monocyte and neutrophil function, suggesting that PGE1 will also have anti-inflammatory effects. Recent research has detected additional actions of PGE1 and prostacyclin analogs which might be relevant to its clinical efficacy. This includes inhibition of expression of adhesion molecules (E-selectin, ICAM-1, and VCAM-1), release of inflammatory cytokines (TNFalpha, MCP-1), matrix components and generation and release of growth factors (CYR61, CTGF). These actions may also contribute to the long-term effects of PGE1, particularly in more advanced stages of PAD. Gene-expression experiments with chemically stable prostacyclins and PGE1 suggest that several genes in vascular smooth muscle cells and fibroblasts are modified by prostaglandins at the transcriptional level. This includes TNFalpha-induced VCAM expression in vascular smooth muscle cells which appears to be inhibited via the prostaglandin EP2 receptor as well as IL-1-induced expression of the type-1 collagen gene in fibroblasts. Thus, regulation of gene transcription by PGE1 may contribute to tissue protection in critical ischemia of the lower limbs.